Effect of procainamide on renal tubular transport of cimetidine in the isolated perfused rat kidney.
The effect of procainamide on renal tubular transport of cimetidine was studied in isolated perfused rat kidney based on the multiple indicator dilution (MID) technique. T-1824-labeled albumin (a vascular reference), [14C]creatine (an extracellular reference), and [3H]cimetidine were rapidly injected into the renal artery of isolated perfused rat kidney in the presence or absence of procainamide (100 microM) in the perfusate, and normalized outflow-time patterns were secured from rapidly sampled renal perfusate. A distributed two-compartmental model was fitted to the dilution data by non-linear least-squares regression, and the influx, efflux and sequestration rate constants were estimated. Net transport and influx processes of cimetidine were competitively inhibited by procainamide (PA), while the efflux and sequestration processes were increased. The increase in the values of the efflux and sequestration rate constants by addition of procainamide may be explained by the increase in the tissue binding of cimetidine. However, these three processes were not significantly affected by p-aminohippurate (PAH). These results suggest that both cimetidine and procainamide are secreted into the lumen by an organic base transport mechanism in the perfused kidney, in which the spatial organization and cell polarity of the kidney are maintained.